Purpose While social integration among individuals with psychosis differs by social context, this has rarely been investigated across urban vs. rural settings. For individuals with psychosis, marriage may be a key component of social integration. This study aims to compare marriage outcomes for individuals with psychosis in urban vs. rural settings in China, where marriage has been almost universal among individuals without psychosis. Methods In a large community-based study in four provinces representing 12 % of China's population, we identified 393 individuals with psychosis (112 never treated). We used adjusted Poisson regression models to compare marriage status for those living in urban (n = 96) vs. rural (n = 297) contexts. Results While urban and rural residents had similar impairments due to symptoms, urban female residents were 2.72 times more likely to be unmarried than their rural counterparts (95 % CI 1.19-6.22, p \ 0.0176). Stratified analyses indicated that this marital disadvantage occurred primarily among urban females with an earlier age of onset. No differences were found among males. Conclusions Our findings indicate that urban contexts impeded opportunities for marriage for female individuals with psychosis. These data suggest that urban women with earlier age of onset have difficulty in marrying which may be related to economic expectations of women in urban areas. Research examining contextual mechanisms that affect marriage may further understanding of social integration in China and other contexts.
Introduction
Social contexts may influence the course and outcome of schizophrenia and other psychoses [1] [2] [3] . This perspective has been influential since the classic World Health Organization (WHO) study [1] , which found that individuals with schizophrenia from high-income (''developed'') countries on average exhibited poorer course and outcome than their counterparts from low-and middle-income countries (LMIC or ''developing'') countries [2] . The WHO studies ascertained cases via treatment settings which may have led to a potential selection bias [4] , especially in LMIC, where many cases ascertained from community-based studies of schizophrenia are untreated [5] . Nonetheless, the WHO study indicates that the sociocultural environment constitutes an important factor that may affect the course and outcome of psychotic disorders [2, 6] including social integration and marriage [7] .
Urban and rural locales comprise contrasting social conditions within the same country, and urban residence is associated with increased incidence of psychotic disorders in high-income countries [8, 9] . Only a few of the population-based surveys of psychiatric disorders conducted worldwide [10, 11] have examined outcomes of schizophrenia and other psychoses between urban vs. rural settings of the same country. The urban vs. rural distinction may be especially salient to the social integration of people with schizophrenia [12] , including marriage. While previous urban vs. rural comparative studies lay an important groundwork, with some key exceptions [5, 13] , they possessed significant methodological drawbacks [14, 15] . These methodological limitations included small sample size [13] or ascertaining only from treatment settings [13] [14] [15] . Even the most rigorous study in Butajira, Ethiopia [5] , which ascertained a population-based prevalence sample of individuals with schizophrenia, lacked formal reliability testing for diagnoses and was geographically limited to one district within Ethiopia; it is thus unclear whether these findings are generalizable to other African populations.
To advance this area, we utilized a relatively large community-based sample of individuals with schizophrenia and other psychoses from urban and rural areas of China identified via the largest psychiatric epidemiological study reported in a single country (representing 12 % of China's adult population). Additionally, a substantial proportion of this sample never received any treatment. Urban and rural contexts differ markedly within China, with urban residents experiencing more favorable conditions such as higher incomes, greater social mobility [16] , and more health-care access [17] . Despite these overall urban advantages, based on the findings of worse outcomes in high-income countries than in LMIC reported in the cross-national WHO studies, we hypothesized that urban contexts in China (where residents are, like high-income countries, relatively rich) might be associated with decreased social integration of persons with psychosis-specifically poorer marriage outcomes-compared to rural contexts. Urban residents with psychosis in China may be disadvantaged in marriage, owing to factors such as increasing individualism [18] , fewer arranged marriages [19] , and a higher recommended marriage age by the government in urban China [20] . Even if marriage takes place, contextual factors, such as economic pressure for both spouses to earn salaries and decreased availability of extended family [21] , may increase the rates of divorce among urban residents with psychosis compared with their rural counterparts. Because females with schizophrenia have been found to be married at higher rates than males with schizophrenia in China [22] and later age of onset has been associated with better social recovery [7, 23] , we stratify our analyses by gender and age of onset. Finding that urban context is associated with less favorable marital outcomes would suggest that in China (and, possibly, in other LMICs) that conditions found within urban contexts may impede participation in activities central to social integration [12, 24] .
Materials and methods

Ascertainment of individuals with psychotic disorders
Individuals with psychotic disorders were ascertained in a large population-based study of mental disorders that used a two-stage design (described in [25] ). Briefly, the sampling frame included 113 million individuals (C18 years), representing 12 % of China's adult population. Multistage stratified random-sampling methods identified 363 sampling (267 rural and 96 urban) sites in four provinces (Shandong, Gansu, Qinghai, and Zhejiang; see Supplemental Table) . Random selection (one adult per household) in the sampling sites identified 66,554 adults.
The first-stage assessment was conducted by trained psychiatric nurses and included the 12-item General Health Questionnaire [GHQ] supplemented by 8 items assessing psychiatric risk factors [26, 27] . 63,004 (94.7 %) completed the first-stage assessment. Respondents were classified into three strata: (a) high risk (n = 10,815; 17 %): GHQ score C4 (on a 12-point scale) or C1 mental health risk factors; (b) moderate risk (n = 10,599; 17 %): GHQ score 1-3; or (c) low risk (n = 41,590; 66 %): GHQ score = 0. The assessment was repeated for a random sample (n = 6717; 10.7 %) by blind interviewers, with high reliability demonstrated (j = 0.84).
17,598 subjects were selected for the second-stage assessment: all 10,815 high-risk subjects and a random sample of 6783 moderate-or low-risk subjects. Attendinglevel psychiatrists administered SCID (Chinese version) interviews for DSM-IV-TR psychiatric diagnoses [28] . Global Assessment of Functioning (GAF) was also assessed [29] . Of these 17,598 second-stage respondents, 16,577 (94.5 %) completed the SCID, which was repeated in a random sample (n = 2579, 15.6 %) by blind interviewers.
We defined individuals with psychosis (IWP) as individuals given a current (past month) SCID DSM-IV-TR diagnosis of schizophrenia, schizoaffective disorder, schizophreniform disorder, delusional disorder, brief psychotic disorder, or psychotic disorder not otherwise specified. Among those completing the SCID, 393 (2.3 %) met this criterion. Analysis of the blind repeat assessments for a random sample showed a very high reliability of classification as IWP (j = 0.94).
Human rights approval
At each stage, informed consent was obtained. Each site's local institutional review board granted the study approval.
Key socio-demographic variables
Urban vs. rural residence
Urban areas in China are officially designated as 'cities' or 'towns' [30] . 'Cities' must meet specific criteria, including total population (C80,000 residents, with [60,000 nonagricultural), economic development (e.g., ratio of gross domestic product attributable to industry), and infrastructure (e.g., extensiveness of paved road). 'Towns' are seats of county-level governments or centers of mining/industry. The hukou, or household registration system, enforces this differentiation between urban/rural areas. More than 95 % of the IWP in our sample lived in their assigned hukou district.
Marital status
Participants were asked if they were currently married and about past marital history. Marital status could be classified into one of five categories: (1) married; (2) remarried; (3) never married; (4) separated/divorced; (5) widowed. Very few (6.9 %) reported being 'widowed' (n = 27). Therefore, it was possible to exclude this ambiguous category and create a dichotomized variable-'married' (i.e., 'currently married' or 'remarried') vs. 'unmarried' ('never married' or 'separated/divorced')-that applied to almost 95 % of the participants.
Because the accuracy of self-reported marital status by IWP may be questioned, we compared self-reports with reports from a relative most knowledgeable about the subject's condition in three of the four provinces (n = 304) but not for Zhejiang (n = 89). Reliability was excellent for the original five-category variable (j = 0.92) and for the dichotomous married vs. unmarried variable (j = 0.96).
Key illness and treatment variables (other than diagnosis)
Global Assessment of Functioning
Participants were assessed on the GAF scale (range 0-100) based on impairment related to symptoms in the worst week in the recent month (ICC = 0.88).
Age of onset
'Age of onset' was ascertained by asking the subject the age that psychotic symptoms began. 'Age of onset' was dichotomized as below or above the mean age of onset (31.5 years) in our sample; 206 (57.7 %) fell ill at B31 years, while 151 (42.3 %) fell ill at C32 years.
Duration of illness
'Duration of illness' was defined as years between current age and age of onset of psychotic symptoms.
Treatment status
Participants were asked if they were currently in treatment and about past treatment history. To assess 'lifetime treatment status', respondents were asked: ''In any time in the past, who have you sought help from due to mental problems?'' Responses were classified into one of eight categories: (1) psychiatric hospitalization; (2) outpatient psychiatrist; (3) outpatient general Western medical doctor; (4) outpatient traditional Chinese medicine doctor; (5) shaman; (6) friends or colleagues; (7) relatives; and (8) never sought help. ''Lifetime treatment status'' was classified according to a hierarchy based upon exposure to regular antipsychotic medication. For example, if a patient endorsed both ''shaman'' and ''outpatient psychiatrist'', the patient was coded ''outpatient psychiatrist''. ''Ever hospitalized'' was ranked highest because hospitalizations in China typically last C3 months involving full courses of antipsychotic medication [17] . For this study, we created three mutually exclusive categories for ''lifetime treatment'': (1) untreated (never sought help; sought help from relatives, friends, or colleagues); (2) outpatient treatment only (sought help from shaman, traditional Chinese medicine doctor, general Western medical doctor, or psychiatrist); and (3) ever hospitalized.
Statistical methods
As an overview, we summarize findings relevant to the marital status of IWP's and rural vs. urban residence via raw percentages, Chi square (for categorical variables) or t tests (for continuous variables). We first utilized Chi-square tests to determine whether marital status (defined as ''unmarried'' vs. ''married'') varied across rural vs. urban settings. We also stratified this analysis by gender since females have evidenced greater likelihood of marriage [7] . We further conducted Chi-square tests to examine whether the specific marital variables of ''never married'' (the proportion of individuals never married) and ''separated/divorced'' (the proportion of individuals separated/divorced) varied across rural vs. urban settings. As expected, different patterns emerged by gender, so gender-specific follow-up analyses were conducted. Alpha was set at p \ 0.05; all tests were two tailed. Trend findings at p \ 0.10 are reported.
We used Poisson regression models for males and females separately with a log-link function and a robust variance estimator to compare marital status in urban vs. rural settings [31, 32] . Poisson regression functions similarly to logistic regression models, in that it calculates relative risks (in our models, of being unmarried). This approach was more appropriate than logistic regression that yields odds ratios, because an odds ratio overestimates the relationship between two variables when the outcome of interest is very common, as was the outcome of marriage in this study. We estimate relative risks of being unmarried (with 95 % CI) derived from both unadjusted and adjusted Poisson regression models. Although in a cross-sectional study such as ours, since relative risks derived from regression models may be most accurately interpreted as ''prevalence ratios'', we retain the term relative risk for clarity. Therefore, relative risks in our models can be interpreted as the likelihood of being unmarried if one resides in an urban setting (for our main independent variable).
To construct the adjusted model, we first examined bivariate associations of marital status with a set of 'basic' potential confounders [23, 33] consisting of age, age of onset, GAF score, lifetime treatment status (no treatment, outpatient, or hospitalized), diagnosis (schizophrenia vs. other psychotic illness), and province (Shandong, Gansu, Qinghai, and Zhejiang). After assessing 'basic' covariates for possible multicollinearity (see below), the final 'basic' potential confounders retained were age of onset, GAF, lifetime treatment status, diagnosis, and province. Next, we examined whether years of schooling, family income, religion, medical insurance status [four categories: selfpay, cooperative medical services (via rural government), free medicare (for laid-off/retired workers), medical insurance (via public/private companies)], living in hukouassigned residence and duration of illness, entered singly into the Poisson regression model with final 'basic' covariates already entered, influenced the results. None of these additional variables had an appreciable impact. Thus, the adjusted model included the final basic covariates only. Analyses were conducted using SAS version 9.2.
Results
Socio-demographic measures other than marital status
The mean age of the subjects was 44.0 (SD = 13.5) years and 47.6 % (n = 187) were male. Subjects averaged 6.1 (SD = 4.2) years of schooling and had a mean monthly family income of 3028 (SD = 3612) Chinese RMB. More subjects lived in rural (75.6 %, n = 297) than urban (24.4 %, n = 96) areas. Regarding insurance status, 64.8 % (n = 247) were self-pay, 20.5 % (n = 78) had cooperative medical services, 3.9 % (n = 15) had free medicare, and 10.8 % (n = 41) had medical insurance. Regarding religious endorsement, 91.7 % (n = 318) were non-religious, 2.0 % (n = 7) were Christian/Catholic, and 6.3 % (n = 22) were Buddhist/Taoist.
Rural vs. urban comparisons for socio-demographic variables are first summarized [24] . Rural vs. urban residence was not significantly associated with age, gender, or religion. Rural residents had fewer years of schooling (M = 5.1, SD = 3.9) than urban residents (M = 9.1, SD = 3.6), t(390) = 8.77, p \ 0.0001), and lower mean family income (M = 2275 RMB, SD = 3202) than urban residents (M = 5335 RMB, SD = 3833), t(141) = 7.06, p \ 0.0001). Further, rural residents were less likely to have any medical insurance (self-pay = 70.5 %) than urban residents (self-pay = 47.9 %, Fisher's exact test, p \ 0.0001).
Marital status
Subjects endorsed the following detailed categories of marital status: married (60.6 %; 238/393), remarried (2.0 %; 8/393), never married (23.1 %; 91/393), separated/divorced (7.4 %; 29/393), and widowed (6.9 %; 27/393). For the dichotomized variable, 67.2 % (n = 246/366) were married, while 32.8 % (n = 120/366) were unmarried. Table 1 compares the dichotomous marital status categories by urbanicity. Overall, urban subjects were more often unmarried than rural subjects. After stratifying by gender, both males and females with psychosis in urban areas were more likely to be unmarried than their rural counterparts, but the difference for males (53.1 vs. 47.3 %) was modest and not statistically significant, while that for females (35.7 vs. 11.8 %) was large and statistically significant. Assessment of the two subcategories of 'unmarried'-never married and separated/divorced-confirms the marriage disadvantage of urban females: 19.6 % (9/46) of urban females never married compared to 8.8 % (14/ 160) of rural females [X 2 (1) = 4.21, p \ 0.0401]; and 13.0 % (6/46) of urban females were ''separated/divorced'' compared to 1.9 % (3/160) of rural females (Fisher's exact test, p \ 0.0045). In contrast, there were no significant differences in the proportions of these marital categories for urban vs. rural males with psychosis [largest X 2 (1) = 0.94, p = 0.33].
Measures of illness and treatment
The 393 IWP were diagnosed with: schizophrenia, n = 326 (83 %); schizoaffective disorder, n = 13 (3.3 %); schizophreniform disorder, n = 12 (3.1 %); delusional disorder, n = 15 (3.8 %), brief psychotic disorder, n = 3 (0.8 %), and psychotic disorder not otherwise specified, n = 24 (6.1 %). Average GAF score was 45.7 (SD = 15.30), indicating that, on average, subjects exhibited serious symptoms or serious impairment in functioning [29] . The average duration of illness was 11.9 (SD = 11.0) years, and average age of onset was 31.5 (SD = 11.5) years. With respect to lifetime treatment broadly classified, 28.5 % (n = 112) were never formally treated, 22.6 % (n = 89) sought outpatient treatment only, and 48.9 % (n = 192) underwent prior psychiatric hospitalization (for detailed treatment categories, see [24] When examining associations between these 'basic' covariates, age was highly and significantly correlated with age of onset (r[357] = 0.62, p \ 0.0001). Due to high multicollinearity, we retained age of onset as a 'basic' covariate because of its demonstrated prominence in shaping marital status of IWP [2] . Our final 'basic' covariates thus included age of onset, GAF, province, lifetime treatment status, and diagnosis. Poisson regression models Separate unadjusted and adjusted Poisson regression models were conducted among females and males (Table 2 ). For females, in the unadjusted model, urban residence was associated with 3.02 times the likelihood of being unmarried when compared with rural residence. In the adjusted model (including age of onset in years, GAF, province, treatment status, and diagnosis), urban residence remained associated with 2.72 times the likelihood of being unmarried when compared with rural residence. Among the covariates, only older age of onset was associated with (decreased) likelihood of being unmarried among females. For males, urban residence was not associated with an increased likelihood of being unmarried in either the unadjusted or adjusted model. In the adjusted model, only older age of onset was associated with the (decreased) likelihood of being unmarried among males.
To further illustrate in numbers and percentages results from the regression models, we next stratified by age of illness onset and urban vs. rural among females alone (Table 3 ). Among the 'earlier age of onset' (15-31 years) (1) = 9.67, p = 0.002], while no difference was found in the 'older age of onset' (32 years and older) strata. When the median age of onset was used as a stratification cutoff instead of the mean, the results remained unchanged. Within the older age of onset strata, virtually all subjects were married in urban and rural areas, as found in the general population in China.
Discussion
Our study's central finding was that females with psychosis living in urban locales of China were 2.72 times more likely to be unmarried than those living in rural locales even after controlling for socio-demographic and illness variables. Yet, impairment attributable to symptoms was comparable across urban and rural settings. No such urban vs. rural difference in marriage existed for males. This disparity among females in marriage cannot be easily attributed to urban vs. rural differences in China among females in the general population. One national survey of China in 2005 indicated that 93.6 % of urban females vs. 97.7 % of rural females were married (ages 40-44 years old, the same age range as the mean age of our sample), indicating that most general population females are married regardless of residence [34] .
Methodological advances
Evaluations of outcomes among IWP comparing urban vs. rural settings in a single country are relatively few due to small sample sizes, use of unreliable diagnostic methods for psychosis, or failure to include both urban and rural areas [35, 36] . The sole study that examined urban vs. rural differences in marital outcomes via a population-based prevalence sample of individuals with schizophrenia was conducted in Butajira, Ethiopia, and reported less favorable marital outcomes among urban vs. rural residents [5] . Our study significantly extends prior research by making use of a sizeable, population-based sample of IWP that was ascertained using a two-stage design, thus enabling reliable diagnosis of psychosis with a standardized, clinician-administered interview. We further corroborated patient marital status with the relative's report. Finally, investigating this issue in China was advantageous, because a substantial proportion of this sample remained untreated and China has among the widest range of urban and rural disparities [16] and is the most populous nation in the world [37] . Given that our study preceded the massive urban migration in China [38] since[95 % of our sample reported living in their assigned hukou district, our study also more accurately depicted urban vs. rural differences than processes arising from migration.
Urban areas solely disadvantaged females with an earlier age of onset regarding marriage Like other studies [7, 39] , we found that later age of onset among females vs. males provided females a greater opportunity to reach developmental milestones and marry [7] . Our study demonstrated a higher percentage of females with psychosis being married than males, as reported in other LMIC studies in India [7, 23] and Xinjin County, China [22] . However, when further stratifying this gender comparison by urban vs. rural residence and age of onset, our study highlighted a disadvantage in marriage among urban females who had an earlier onset of illness. This disadvantage was not due to different ages of onset between urban and rural females with psychotic illnesses.
This disadvantage among urban women with an earlier onset of illness might be attributable to sociological factors. First, while the legal marriage age for females in China is 20 years, the government-recommended marriage age is later for females within urban (23 years) vs. rural locales (20 years [20] ). This might disproportionately affect the marriage prospects of urban females with psychosis with an earlier onset of illness before they seek a spouse, thus limiting marriage opportunities. Second, the competitive labor market faced by urban, married couples favors those with skills for paid jobs, thus making achievement of developmental milestones (i.e., schooling) crucial for urban females to attract a partner [40] . This emphasis on skilled labor disadvantages ill females, including IWP, who did not attain such skills. In contrast, such skill development may be deemphasized for rural females, where attending to home duties remains crucial [41] . These interpretations received support from our finding that the marital disadvantage in urban females occurs among those 'never married' specifically. Finally, even after marriage, pressure on urban females to share economic responsibility with husbands [40] and decreased availability of extended kinship ties that aid in household responsibilities [21] may predispose greater 'separation/divorce' among urban female IWPs as reported by our study. In contrast, among men, because males with psychosis in rural settings face similar economic pressures as males in urban contexts to be primary breadwinners [41] , disability due to illness might affect marriage prospects of both more equally. Rural men evidence a modest trend toward higher rates of marriage which may reflect greater work opportunities in rural areas [24] , but to what extent work opportunities might be advantageous for marriage of rural men merits further examination.
Study limitations and future directions
One limitation was our study's cross-sectional nature, which limits causal inference. Second, we were not able to establish the timing of onset of illness and timing of marriage because the latter was not asked. However, we did show that urban females with psychosis were more disadvantaged than their rural counterparts in both the 'never married' and 'separated/divorced' categories specifically. Third, we were not able to control for impacts of premorbid functioning [23] or specific clinical symptoms (e.g., negative symptoms) on marriage. Fourth, while we characterize our finding as an urban disadvantage for marriage which is key to social integration [12] , increased marriage for rural females might also be associated with adverse impacts of coercion (i.e., to avoid becoming impoverished or ostracized) [42] . Finally, we did not ascertain illegal rural migrants to urban areas; however any impacts are likely to be minimal, as [95 % of respondents lived in their assigned hukou area. Future research might identify specific mechanisms to explain why urban contexts in China-such as neighborhood, household, and work environments-could result in poorer marriage rates among females with psychosis, thus reducing social integration [12] . Extending the lineage has been identified as 'what matters most' to 'personhood' within many Chinese groups [43] [44] [45] and may powerfully affect stigma [46, 47] and social exclusion. Lastly, regarding the possibility that other serious mental illnesses (e.g., bipolar disorder) or common mental disorders (e.g., depression or anxiety) might also be linked with an urban marriage disadvantage in China (or other contexts), to our knowledge only conditions that are comorbid with psychosis (e.g., substance abuse [48] , depression [49] ) have also been linked with poorer marriage outcomes in urban areas. Thus, it remains an open empirical question as to whether other disorders, independent of having a psychotic disorder, might be linked with an urban disadvantage in marriage. In sum, we hope to encourage investigators to examine mechanisms by which contextual conditions impact social integration for IWP, both in China and worldwide.
